Muscle high energy phosphates in chronic peripheral vascular disease.
There is little information available concerning the alterations in skeletal muscle energy metabolism which occur in response to chronic arterial occlusive disease. In addition, the effect of arterial reconstruction on skeletal muscle energy metabolism in patients with peripheral vascular disease has not been defined. Needle biopsies were obtained from the quadriceps femoris muscle of 7 patients with aortoiliac disease and 15 patients with femoropopliteal disease and from the gastrocnemius muscle of 9 patients with femoropopliteal disease. Muscle samples were analyzed for ATP, ADP, AMP, phosphocreatine, creatine, and lactate. Eleven patients were rebiopsied after vascular reconstruction. Patients with rest pain had decreased total adenine nucleotides, energy charge potential, and ATP/ADP ratios as compared to those of controls. ATP levels were significantly decreased in muscle samples obtained distal to the arterial occlusion (i.e., quadriceps/aortoiliac, gastrocnemius/femoropopliteal) in patients with rest pain (compared with controls). ATP levels did not differ significantly from those of controls in muscle samples obtained from patients with claudication. However, energy charge potential was significantly decreased in all patients with claudication regardless of biopsy site and location of arterial occlusive disease. Normalization of muscle energy metabolism was not demonstrated following arterial reconstruction. We conclude that resting skeletal muscle energy metabolism is abnormal in patients with chronic arterial insufficiency and that progression of disease toward more severe ischemia is associated with more marked derangement. Whether the possible beneficial effects of revascularization on muscle energy metabolism are masked by the concurrent effect of injury in the early postoperative period remains to be clarified.